
September, 2018









520

(December, 2017)

2017 - NTD 4.08 Billion, USD 138 Million



EnhanX (67%)

Å

Å

CY Biotech ( 27.54%)

Å

Å US$37mn

Å

Å US$628mn

PharmaEngine (17.92%)TSH (56.48%)

¸

(CV/GI/Immune)

¸ US$78mn

Å

ATB /ATB /

40%/87%/100%WorldCo (100%)

Å (Liver/ID/CNS)

Å

TTY Biopharm

¸

¸ US$856mn .

ROE 2011-2016: 19.5%.

ROE 2017: 24.5% (above industry average 11.13%).

Targets for 28% -35% in 2018 -2020.
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TTY
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New Drug Pipeline
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ENX-201

/ Ǜ
/ Ǎ Ȳ
Ȳ(ALS) á

Ȳ(MPS)

Ǎ(MLD)

LGIA10 (505b2)

Preclinical Phase I Phase II Phase III

& ̙



ENX-201 1,700 Liposome Technology
Penetrating Blood -Brain -

Barrier (BBB) capability

LGIA10 910 Microsphere Formulation

Worldwide Manufacturing

Patent

Microsphere Deport Platform
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World Market USD/M (est.)



Introduction of MS

MS: a chronic, autoimmune & neurodegenerative disorder

Bodyõs own defensive system attacks myelin
¸ Inflammatory damage in the brain and spinal cord

¸ Loss of myelin and axons (scars at multiple sites)

¸ Neurologic disability
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Introduction of MSõs MoA
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Introduction of MS
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Four Classifications of MS

Either one of  the four classifications occurs in acute is the target patient pool of  ENX -201.

ENX-201 target ̙

85%~90% patients



Introduction of MS

MS

McDonald MS

NoYes

Å (Methylprednisolone )

(ACTH)

Å (Prednisolone)Severity

1st -line

therapy

NoYes

2nd -line 

therapy
DH Primary Research, Ann Indian Acad Neurol . 2011 Jul.;14(Supp1 1):S65 -9
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Introduction of MS
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Around

2.5 millions
Ǜ Ǟ2ȟ3Ǜ1



Copaxone ,
20.84%

Tecfidera ,
20%

Gilenya , 
15%

Avonex ,
11%

Tysabri ,
10%

Rebif ,
10%

Aubagio ,
7.52%

Acthar , 5%

Lemtrada , 2.50%
Plegridy , 0.63%

Copaxone

Tecfidera

Gilenya

Avonex

Tysabri

Rebif

Aubagio

Acthar

Lemtrada

Plegridy

Introduction of MS
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Major existing choices for MS treatments (2016 Sales & Market Share in Value )

Unit: USD

4.16B

4B

3.1B

2.2B

2B

2B

1.4B

1.1B

500M

126M

https://www.fool.com/investing/2016/07/26/an-investing-overview-of-the-multiple-sclerosis-ma.aspx

https://www.fool.com/investing/2016/07/26/an-investing-overview-of-the-multiple-sclerosis-ma.aspx


Potential Global Market Size
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Global existing MS treatment market value

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

20.59B 21.19B 21.80B 22.43B 23.08B 23.74B 24.43B 25.14B 25.32B 25.30B 27.38B

Global estimation
MS treatment market rising from $20.59 billion to $27.38 billion from 2016 to 2026 

(approx.), at a Compound Annual Growth Rate (CAGR) of 2.89%.

A treatment costs

USD$50,000~65,000.

Source: GlobalData, Pharma Intelligence Center, Drugs Database (Accessed February 23, 2018)

Tecfidera

Gilenya

Ocrevus

Copaxone

Aubagio

Avonex

Tysabri

Rebif

Acthar

Lemtrada

Global Forecast of Top Ten Multiple Sclerosis Drugs



Patients Distribution in US Market

US Multiple Sclerosis Population 

(~400,000)

Minimum, Target, and Ideal Penetration Rates based on Use as First -Line or 

Second -Line Treatment from Physician Survey

Relapses Treated with ENX -201 at Peak Under Minimum, Target, and Ideal

1st -Line/ 2nd -Line Penetration Scenarios

Progressive Relapsing 

(PR/B*), 3%, 14k

1° Progressive (PP)

13%, ~50,000

Relapse -Remitting  (RR)

50%, ~200,000

2° Progressive (SP)

34%, ~136,000

Mild (42%)

~83,500

Moderate (36%)

~72,900

Severe (22%)

~43,600

Relapses per 

Year

Relapses per 

Year

Relapses per 

Year

Tx Rate: 

78.5%

Relapse 

Rate: 1.26

Relapse 

Rate: 3.15

Relapses Treated 

per Year

(30,725)

Relapse 

Rate: 0.47

Tx Rate: 

78.5%

Relapses Treated 

per Year

(72,105)

Tx Rate: 

78.5%

Relapses Treated 

per Year

(107,955)

Relapses per Year Relapses per Year Relapses per Year

Relapse Rate

(Avg. # of 

Exacerbations/ Year: 

1.14)

Relapse Rate

(Avg. # of 

Exacerbations/ Year: 

1.14)

Relapses Treated

per Year

(121,706)

Relapses Treated

per Year

(44,745)

Relapses Treated

per Year

(12,529)

Tx Rate: 

78.5%

Tx Rate: 

78.5%

Tx Rate: 

78.5%

*Benign MS
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Introduction of the Product

120nm

ENX-201
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Introduction of the Product

ENX-201õs potential indications

Neuromyelitis Optica Uveitis

Source: http ://www.msdiscovery.org/news/news_synthesis/

8147 -neuromyelitis -optica -part -2-pathogenesis

Source: https://www.uveitis.net/patient/anterior.php
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Introduction of BBB
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Introduction of BBB
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Introduction of BBB
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http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiftv-Dxb3LAhWIJ5QKHeBsCasQjRwIBw&url=http://www.mdpi.com/1999-4923/6/4/557&psig=AFQjCNGUrZb0vJmv-fhaGhmM9pfL6ax7ZA&ust=1457921369956033
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiftv-Dxb3LAhWIJ5QKHeBsCasQjRwIBw&url=http://www.mdpi.com/1999-4923/6/4/557&psig=AFQjCNGUrZb0vJmv-fhaGhmM9pfL6ax7ZA&ust=1457921369956033


Introduction of BBB

NO. TARGETING LIGANDS NOTE

1 Transferrin MBP-426, MBP-Y003

2 Melanotransferrin

3 Insulin

4 LDL

5 Angiopeps

6 Leptin

7 Thiamine

8 Glutathione 2B3-101, ENX-201

9 Synthetic Opioid Peptides

10 RVG Peptide

11 Tetanus Toxin, Tet1 and G23

12 Diphteria Toxin

13 TAT peptide
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ENX-201 Introduction

Effective drug delivery to across the blood -brain barrier (BBB)
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Preclinical Study

8 MP ENX-201

MP6 ǰ
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Preclinical Study

ENX-201: 

EAE-MOG mouse model of MS
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ENX-201



Phase I Study (Solution)

Long circulation half -life of ENX -201
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Potential Market Size

$348.3M

$776.1M
$928.8M

$97.5M

$218.3M

$259.9M

$95.3M

$213.6M

$254.2M

$52.6M

$117.9M

$140.3M

$0M

$200M

$400M

$600M

$800M

$1,000M

$1,200M

$1,400M

$1,600M

Second-Line, Target
Penetration, $3,000

Price floor

First-Line, Expanded
Penetration, $3,000
Second-Line Price

Second-Line, Target
Penetration, $8,000

High Price

R
e
v
e
n
u
e

ENX-201 US Peak Year Revenue ðMS & Other Inflammatory 
Indications

MS relapse Optic neuritis Uveitis CNS Lupus Neurosarcoidosis NMO Behcet ADEM

$601.5M

$1343.2M

$1603.9M
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Development Strategies

Á ENX-201õs strengths

Å ENX-201 is a pegylated liposome which glutathione 
is attached on its lipid, while methylprednisolone as 
the main substance is encapsulated inside .

Å Compared with the standard of care, i.e., a free 
methylprednisolone, ENX -201 is an one -shot
intravenous injection which brings home -care 
convenience and better tolerance to patients 
suffering acute multiple sclerosis relapses .
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ENX-201 Pipeline

ENX-201ǛLiposomal Methylprednisolone Injection

(glutathione PEGylated liposomal methylprednisolone )

38

2014 - 2016 2017 2018 2019 2020 2021 2022

Phase I

Phase I bridging study 

(lyophilized injection)

Scientific advice from

FDA & EMA

Phase II/III in MS 

relapses (vs placebo)

Phase II/III in MS 

relapses (vs MP)

US NDA indication #1

EU MAA indication #1



Multiple Indications to Go (Pipeline)

Indications to Develop Market Potential Size Competitors

1 Multiple Sclerosis ( ) >21.5B

Teva (2014)

Biogen

EMD Serono

Novartis

2 Uveitis ( ) ( ) >0.531B Humira (2016)

3 Neuropathic Pain ( ) >5.7B Pfizer (2011)

4 Osteoarthritis ( ) >5.335B Anika (2014)

5 ALS ( á ) >25M (a negative CAGR of  16.10%)

Biogen Idec Inc.

Avanir Pharmaceuticals Inc.

Isis Pharmaceuticals Inc.

Sanofi

Bristol -Meyers Squibb Co.

6 Mucopolysaccharidoses (MPS, ) >300M Vimizim

7
Metachromatic leukodystrophy

(MLD, )
1B

Shire Plc

Nuo Therapeutics

GlaxoSmithKline Plc

Zymenex A/S

RegenxBio Inc.

Novartis AG

Unit: USD/Billion 
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ENX-201 Management Team
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Pieter J. Gaillard Yuan-Yi Chou Yu-Fang Hu



ENX-201 Scientific Advisory Board
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Ralf  Linker 

(Erlangen, Germany)

Taipei,Taiwan

Frederik Barkhof

(Amsterdam, Netherlands)

Olaf Stuve

(Texas, USA)

https://en.wikipedia.org/wiki/File:Ut-southwestern.png
https://en.wikipedia.org/wiki/File:Ut-southwestern.png


Caelyx /Doxil *

(Lipo -Dox)
ǯ

ǯ
ǯ

Pegylipo

Lipo -AB

( )ǯ
ǯ

ǯ

Leuprolide

Acetate Injection
ǯ ǯ
ǯ

Risperidone

Injection

Octreotide
ǯ ǯ ǯ

Colimycin

Super Generics Pipeline
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R&D (BE;BA+CT) ANDA (EU/USA)

Approved

TW Approved

TW Approved

China



Caelyx /Doxil *

(Lipo -Dox) 600
Pegylated Liposome 

Technology

Worldwide Manufacturing

Patent

Pegylipo

Lipo -AB 440 Liposome Technology
Worldwide Manufacturing

Patent

Leuprolide

Acetate Injection
1,240

Lupron Depot Microsphere 

Formulation

Worldwide Manufacturing

Patent

Risperidone

Injection
960 Microsphere Formulation

Worldwide Manufacturing

Patent

Octreotide 1,500 Microsphere Formulation
PLGA, Star Polymers 

Synthesized by TTY.

Colimycin 150 Formulation
First Choice

Irreplaceable options, TWNIH
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World Market USD/M (est.)



Source : Thomson Reuters Mar./20 17

Caelyx ® /Doxil ® /Pegylipo ®

Global market: USD$600M

Taiwan NTD$200M
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Specialty - Caelyx ® /Doxil ® /Pegylipo ®
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Specialty - Lipo -AB 

Lipo -AB

Global market: USD$440M

Target: worldwide 35~50%
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Specialty - Leuprolide 

Leuprolide Acetate Injection

Global market: USD$1,240M

Target: worldwide 20~35%
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Risperidone Injection

Global market: USD$960M

Indication: Schizophrenia
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Specialty - Octreotide



Introduction of Octreotide
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Symptoms -
¸ Acromegaly

¸ Metastatic Carcinoid tumors 

¸ VIP-secreting tumors

Pre-treatment



Colimycin

Bacterial

Gram negative

(GNB)

MDR-GNB

CR-GNB

Gram positive

(GPC)

MRSA

VRE

Virus

Fungus

MDR-:multi-drug resistant

CR-: carbapenem resistant
MRSA: methicillin resistant Staphylococcus aureus

VRE: vancomycin resistant Enterococcus
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From: Y_tambe's file, CC BY -SA 3.0, 

https:// commons.wikimedia.org/w/index.php?curid=49535

Ǎ

̙

Source: Expert Rev Anti Infect Ther . 2012;10(8 ):917-934
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Colimycin

Global Market: US$150M

China Market: RMB$1.0B

Colimycin
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¸ The only PIC/S GMP certified manufacture sites for high potency oncology , 
2008/2013/2016 EMA, 2010/2014 Japan, 2013/2016 US FDA , 2013 Brazil, 
Australia

¸ High standard Validation of
Â Equipment qualification / Laboratory instruments qualification/ HVAC system/ 

Water system/ Compressed air system/ Nitrogen system/ Cleaning/ Analytical
method/ Process/ Computer/ Logistic

¸ Individual flow management
Â Air flow/ Man flow/ Material flow/ Product flow/ Waste flow

Â To prevent cross contamination and environmental pollution

Environmental ProtectionWork SafetyHVAC System

Manufacture Facilities
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2008
EMEA

Arabian 
Official

2009
EMEA 

Official

2010
Jordan 
Official

2011
Germany 
Official
Brazil 

Official

2012

Japan        
Official

2013

US FDA 

Japan
Official

2014 

EMA
Turkey 
MOH

2015
Korea

Kazakhstan

EMEA

2016
US FDA

2017
Belarus/ 

Indonesia



¸ Comply with PIC/S GMP and Taiwan FDA inspection for 

non -cytotoxic or non -hormone
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TTY has successfully registered 47 oncology product licenses in 9 countries.

Lipo -Dox (Doxil ) (Caelyx ) ̙

Country UFur Oxalip Lipo -Dox Irino Asadin Gemmis Tynen Epicin Thado Anazo Folina Sulfin Algycon Colimycin Maxtam Total

Thailand 1 1 1 1 1 1 1 1 1 1 1 11

Philippines 1 1 1 1 1 1 1 7

Vietnam 1 1 1 2 1 2 1 9

Hong Kong 1 1 1 2 2 3 10

Malaysia 1 1 1 1 1 1 6

Singapore 1 1

India 1 1

Sri Lanka 1 1

Guatemala 1 1

Total 5 3 5 6 4 2 5 4 3 2 2 2 2 1 1 47



Asadin

( )

TS-1

( )

Epicin

( )

Tynen

( )

Anazo

( )

Gemmis

( )

Zobonic

(

)

Ivic

( )

UFUR

( )

Pexeda Inj.

( )

Lipo -Dox

(

)

Painkyl

( )

Oxalip

( )

Thado

( )

Irino

( )

Lonsurf

( )

Megest

(

)

Otril

(

)

Folina

( )
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Successful Oncology Products


